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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an efficient 
method for screening a physiologically active substance 
useful for the treatment of human diseases such as . ^ z ..; :i 
cancer allergy by utilizing an excessive expression assay 
system of yeast gene groups. 
SOLUTION: This method for screening the 
physiologically active substance comprises establishing 
the excessive expression assay system by utilizing the 
yeast gene groups, and efficiently screening the active 
substance from cultured liquid of microorganisms and 
chemical library compounds by utilizing the system. The 
method also has a characteristic capable of testing the 
presence or absence of plural activities of the 
physiologically active substance by performing plural 
assays in parallel. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages Gaused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An efficient screening method of a physiological active substance using an excessive 
manifestation assay system of a yeast gene group. 

[Claim 2]An efficient screening method of a physiological active substance using an excessive 
manifestation assay system of the yeast gene group according to claim 1 judging the activity of a 
physiological active substance by making existence of growth of yeast into an index. 
[Claim 3]An efficient screening method of a physiological active substance using an excessive 
manifestation assay system of the yeast gene group according to claim 1 or 2 using CUP1 
promotor for excessive manifestation of a gene. 

[Claim 4]An efficient screening method of a physiological active substance using an excessive 
manifestation assay system of the yeast gene group according to claim 3 optimizing an 
excessive manifestation assay system of a yeast gene group by controlling copper ion 
concentration in a culture medium. 

[Claim 5]An efficient screening method of a physiological active substance using an excessive 
manifestation assay system of a yeast gene group, wherein genes used for screening are two or 
more genes chosen from STE, BNI, GIN, TPK, BOI f ABP, and KAR. 

[Claim 6]An efficient screening method of a physiological active substance using an excessive 
manifestation assay system of a yeast gene group, wherein genes used for screening are two or 
more genes chosen from GIN12, ABP1 T KAR1, B011, and TPK3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Screening of a physiological active substance useful for the therapy of 
Homo sapiens diseases, such as cancer and allergy, is related with the efficient screening 
method of the physiological active substance using the excessive manifestation assay system of 
the yeast gene group. 
[0002] 

[Description of the Prior Art]In medicine research and development, screening of the 
physiological active substance what is called by the in vitro examining method uses from a cell 
the protein separated and refined in many cases. In this case, probably, in a case which screens 
single physiology activity, it will be useful also by such a conventional method. However, even if a 
physiological active substance is a single compound, be [ many ] cases where it usually has two 
or more physiology activity, and it have minus aspects called the side effects of a drug. When 
such a problem is found out in the stage which development followed considerably, time and 
economic loss are large. It is the earliest possible stage and it is important to grasp broadly the 
activity which a physiological active substance has. 

[0003]The assay system using protein cannot estimate the cell membrane permeability of a 
physiological active substance. Therefore, as an assay system for evaluating both the cell 
membrane permeability of a physiological active substance, and physiology activity, the cell of 
Homo sapiens or an animal is used from the former in many cases. However, compared with a 
yeast cell, handling is difficult for an animal cell, and its growth is also slow. It has the problem 
that it is difficult to use the gene engineering technique. Instead of an animal cell, it is eukaryote, 
full use of the gene engineering technique or the molecular biological technique can be made, and 
use of the host cell in which growth is also early still easier handling is preferred. It is important 
for the judgment of the existence of the activity of a physiological active substance to be also 
easy. Efficient pharmaceutical development is expectable by grasping the situation of various 
activity which a physiological active substance has from the early stage of medicine research 
and development by arranging the two or more sets assay system of such a cell level, and 
assaying in parallel. 
[0004] 

[Problem(s) to be Solved by the Invention]By having discovered the homologous gene containing 
a lot of Homo sapiens' disease gene of cause from the entire genome information on the yeast 
which has developed as a model organism of genetics, and having solved the protein function 
network which is further similar with a molecular level, It was shown that yeast can serve as 
human illness and a model organism of a life process. Then, as a result of trying to increase the 
efficiency of a useful physiological active substance with the screening method which used the 
excessive manifestation assay system of the yeast gene for the therapy of Homo sapiens 
diseases, such as cancer and allergy, it resulted in this invention. 
[0005] 

[Means for Solving the Problem]A living thing is provided with a mechanism in which information 
is transmitted to intracellular, in order to perceive various stimuli accompanying an 
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environmental variation of the external world and to cope with it. This mechanism is called an 
intracellularsignal transduction course and has a role important for growth or differentiation. If 
abnormalities arise for this course, it is thought that immunopathy, such as cancer-izing and 
allergy, is caused. In a cancer-ized ceil, information transmission paths will always be activated 
regardless of regulation by a growth factor etc. Therefore, if a physiological active substance 
which can check activation of unusua! information transmission paths specifically can be 
discovered, it can expect that an effect will be shown in a therapy of illnesses, such as cancer 
and immunopathy. Such information transmission paths exist not only iri a higher animal like 
Homo sapiens but in microorganisms, such as yeast. 

[0006] Budding yeast, Saccharomyces As signal channels of communication in cerevisiae 
(Saccharomyces cerevisiae), pheromone signal channels of communication are known well. If a 
stimulus of a pheromone is perceived by a receptor on a cell membrane, alpha subunit (Gpa1) of 
trimer G-protein which comprises three subunits, intracellular alpha, beta, and gamma, will 
dissociate, and the remaining beta/gamma subunits (Ste4/Ste18) will send a signal downstream. 
By the signal, it is activated one by one with Ste5, Ste20, Ste1 1 , Ste7, and Fus3/Kss1 , Stel 2 
etc. which is a transcription factor of a gene cluster required for junction is activated, and it 
results injunction ( drawin g 1). Information transmission paths (drawing 2) similar to this exist 
from vegetation or mammalian to Homo sapiens, and are widely saved as fundamental character 
by eukaryote (Brunet A. et aL, Essay Biochem. 32, 1-16-1977). Then, by gene manipulation, it 
changed into the state where information transmission paths of this yeast were activated 
constantly, and how to screen efficiently a physiological active substance of which it is made to 
cancel, making full use of various genetic methods or a molecular biological method was 
examined. 

[0007]If yeast which gave a pheromone is used when making pheromone information 
transmission paths into a target, a growth stop can be derived, and when growth of yeast is 
recoverable by adding a physiological active substance to it, it will be said that the target 
physiological active substance has been screened About pheromone information transmission 
paths various genes which activate information transmission paths by excessive manifestation 
are acquired until now. In it, STE11-4 and STE7-259D etc. which are STE20deltaN which is a 
partial deletion object of genes, such as STE4, STE5, and STE12, STE20, and STE11 gene and 
STE11deltaN, and a mutant are known. Therefore, pheromone information transmission paths can 
be activated by making these genes connect downstream from a promoter suitable for screening 
of a physiological active substance, and making it carry out excessive manifestation of these 
genes. Thereby, yeast suspends growth for junction. When growth of yeast is recovered under 
coexistence of a physiological active substance, this physiological active substance will have the 
activity as a drug which acts on pheromone information transmission paths. 
[0008]This invention is characterized by excessive manifestation of a yeast gene, and is not 
limited only to a gene which participates in pheromone signal channels of communication. For 
example, BNI1 gene, GIN4 gene, and GIN1 1 gene can also be used. If excessive manifestation of 
these genes is carried out, causing a growth stop of yeast is known. A gene to which BNI1 
participates in morphogenesis of yeast, a gene in which GIN4 adjusts a cell cycle and 
morphogenesis, and GIN1 1 are the genes close to a telomere. These genes are also considered 
to be the genes in connection with malignant alteration and immortalization of cancer. Because, 
in malignant alteration of a cancer cell, after abnormalities arise for an intracellularsignal 
transduction course which adjusts growth and differentiation of a eel! first and cell division 
comes to be repeated, abnormalities arise in aging of a cell at the next, and a cell carries out 
immortalization. If abnormalities are furthermore caused to gestalt control, it will separate from 
an organization and transition of a cancer cell will take place. A physiological active substance 
which cures these abnormalities should serve as a new anticancer agent 
[0009]A drug which made a target abnormalities, such as a cytoskeleton, cell cycle control, a 
telomere, can be developed like signal channels of communication. Main constituents of a 
cytoskeleton. Actin filament, an intermediate filament, Consist of three kinds of fiber structures 
of a microtubule, and these An extracellular signal and a cell cycle, Cell differentiation is 
answered, it is reconstructed and it is thought that high order functions, such as cell adhesion, 
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morphogenesis, movement, division, and polar formation, are controlled (Hall, A., Science 
279,509-514-1998). Although mDia protein which is a target molecule of the lower stream of this 
family is functioning on cell polarity and cytokinesis through an actin cytoskeleton in a human 
cell, Bni1 protein in yeast, and its structure and function are dramatically similar (Watanabe, N. et 
al., EMBO J, 16-3044-3056-1997). Bni1 protein A Rho family (Rho1, Cdc42), It is thought that it 
interacts with actin, actin linkage protein (profilin, Bud6), and polar protein (Spa2) (OzakHKuroda, 
K. et al„ Mol. Cell. Biol. 21,827-839-2001). Causing abnormalities of a gestalt and carrying out a 
growth stop is known, and the excessive manifestation of BNI1 gene can develop a drug which 
made abnormalities of cytoskeleton control a target by using this like signal channels of 
communication. Like BNI1 gene, although concerned with cytoskeleton control, a cell cycle 
checkpoint mechanism can also be made into a target by using GIN4 gene which has a different 
function. Although Gin4 protein is functioning on a meeting of SEPUCHIN in vena contracta 
between a mother cell and a daughter cell, It relates also to a gestalt checkpoint mechanism ^ 
through Swe1 protein of G2/a mitotic phase of a cell cycle (Longtine, IVL S. et aL, Mol. Cell Biol. 
20-4049-4061-2000), A gestalt checkpoint is a mechanism which detects abnormalities of 
cytoskeleton control, such as delay in formation of a bud at the time of germination, and checks 
advance of a cell cycle. 

[0010]Abnormalities of a telomere can be made into a target if GIN 11 which is a DNA sequence 
of X-element of a chromosome end telomeric region is used. Although this field is saved for 
every chromosome very well, that function is not known at al! (Louis, E. J. etal., Genetics 
136,789-802-1994). However/although transfer control is performed by siren SHINGU in a young 
cell, a telomeric region, In a cell which grew old, since protein which has a function in siren 
SHINGU dissociates with little-izing of a telomere and a division stop is shown, it is thought that 
there is an intervention to these functions (Kennedy, B, Ket aL, Cell 89, 381-391-1997). 
[001 1]Thus, abnormalities similar to abnormalities characteristic of cancer, such as signal 
channels of communication, cytoskeleton control, a checkpoint mechanism, and abnormalities of 
a telomere, were able to be artificially made with yeast by using a gene of various yeast which 
stops growth by excessive manifestation. An efficient screening method of a physiological active 
substance which controls it was able to be developed by making a growth stop by this 
abnormality into a target. However, a gene cluster available to this invention is not limited to a 
gene described so far. It is possible to use for an efficient screening method of a physiological 
active substance using an excessive manifestation assay system of a yeast gene group of this 
invention a new gene obtained from genome information on yeast. 

[0012]In order to carry out excessive manifestation of the target gene, it is a plasmid obtained 
by gene recombination and a method into which yeast is made to transform is useful. About a 
plasmid to be used, if available at yeast, there will be no restriction in particular. If it is a 
promotor who functions by yeast intracellular about a promotor for excessive manifestation, 
there will be no restriction in particular. In respect of an ease of control of a manifestation, 
GAL10 promotor who can derive excessive manifestation is suitable for a culture medium by 
adding galactose. However, in the case of GAL10 promotor, if glucose lives together in a culture 
medium, There is demerit in which a manifestation from GAL10 promotor will be controlled 
extremely, and since things other than a physiological active substance made into the purpose 
will also be chosen -like secondary screening may be needed. 

[0013]Excessive manifestation using CUP1 promotor is especially effective at a point that not 
being influenced by glucose like GAL10 promotor and the amount of gene expression can be 
adjusted by copper-ion (Cu**) concentration in a culture medium. The optimal range of copper 
ion concentration in a culture medium changes with genes to be used. Therefore, in each assay 
system, it is necessary to search for the optimal range of copper ion concentration added to a 
culture medium. 

[0014]Many substances exist in a nature and development of drugs is performed by investigating 
those activity. As screening of an antibiotic has been performed by metabolite of a 
microorganism, a microorganism is producing various compounds. Therefore, the target 
physiological active substance can also be discovered by screening culture medium of a 
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microorganism. A library of a compound which embellished a basic skeleton with various 
functional groups, and compounded it artificially is used frequently these days. Since it can 
exclude time and a labor of an active substance required for isolation and refining, or structure 
determination and tends to obtain a compound in large quantities because structure screens an 
active substance from a known compound, it can expect big progress. Although an efficient 
screening method of this invention is useful to screening of a pharmaceutical development 
candidate substance from metabolite, a compound library, etc. of a microorganism, especially 
primary screening, It is a stage where a pharmaceutical development candidate substance was 
narrowed down, and when the candidate compounds authorize what kind of activity other than a 
chief remedy effect it has, it is useful similarly. 

[0015]As mentioned above, in this invention, an excessive manifestation assay system is built 
using a gene cluster of yeast, and it is concerned with a method of screening a physiological 
active substance efficiently out of culture medium of a microorganism, or a chemical library 
compound using this. It has the feature that existence of various activity which a physiological 
active substance has can be grasped by carrying out two or more assays in parallel. 
[0016] 

[Embodiment of the Invention]Although an embodiment of the invention is described with 
reference to drawings based on an example, this invention is not limited only to these examples. 
[0017] 

[Example 1] The yeast W303-1 A share was transformed using plasmid pGA47 which connected 
gene BNHdeltaN which encodes only the C terminal side (portion of 1227-1953 amino acid 
residue) of Bni1 protein downstream from GAL10 promoter. If it was made to grow by a 
galactose culture medium, in order that the transformant to which excessive manifestation of the 
BNHdeltaN is carried out might cause malformation and might suspend growth, it isolated 
transformant RAK284 of the purpose by making this into an index. 

[0018]The culture medium of the ray fungus was used as a substance which checks growth of 
284 shares of RAK(s), These add equivalent weight of methanol to the culture medium of a ray 
fungus, and crush a cell. Preservation of ray-fungus culture medium was performed at less than 
-20 **. A Bni1 excessive-manifestation assay plate, 284 shares of RAK(s) It is suspended to 2 
ml of -L liquid medium (distilled water is added to YNB 1.7g, 2 S0 4 (NH 4 ) 5g, glucose 20g, and -L 
drop out mix 0.5g, and it prepares to 1 I.), After carrying out rotary shaking culture at 28 ** 
overnight, the turbidity of the yeast cell body was adjusted to OD 600 =1.0. The presentation of -L 
drop out mix, They are 0.5g adenine sulfate, 2 g L-histidine HOI, 2 g L-lysine HCI, 2g l_- 
methionine, 2g uracil, and L-tryptophan. The agar-Lgal culture medium was cooled to about 50 
** after autoclave 1%: 1 / amount addition of 1000 of the yeast ceil body of OD 600 =1.0 were 
carried out, and the plate was created. After doing the 10micro! spot of microbial broth, 
respectively and cultivating it for five to six days at 28 **, the growing conditions of yeast were 
investigated. 

[0019]The result of having screened the culture medium of 324 shares of ray funguses, 
SNA23016 SNA23027, SNA23028, SNA23029, SNA23036, SNA23037, SNA23040, SNA23044, 
SNA23052 SNA23055, SNA23062, SNA23068, SNA23075, SNA23080, SNA23081, SNA23082, 
SNA23083 SNA23084, SNA23085, SNA23086, SNA23087, SNA23088, SNA23089, SNA23090, 
SNA23091 SNA23092, SNA23093, SNA23094, SNA23095, SNA23096, SNA23097, SNA23098, 
SNA23099, SNA23109, SNA23113, SNA23117, SNA23136, SNA23137, SNA23142, SNA23159, 
SNA23162, SNA23172, SNA23181, SNA23182, SNA23186, SNA23203, SNA23204, SNA23229, 
SNA23230 SNA23234, SNA23236, SNA23257, 61 shares of culture medium of SNA23262, 
SNA23263, SNA23264, SNA23265, SNA23268, SNA23271, SNA23278, SNA23288, and SNA23295 
showed the release activity of the growth stop of yeast. This is not nonspecific growth stop 
release. It was shown that the screening using BNI1 excessive manifestation can choose an 
active substance from this with very high probability. 

[0020]As one of the means for getting to know the character of the active substance in ray- 
fungus culture medium, the release activity of the growth stop was similarly measured using the 
fraction which extracted the active substance with butanol or ethyi acetate. Some of culture 
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medium with activity was mixed with butanol or ethy! acetate by 1:1, and upper solvent 
extraction liquid and lower layer water layer were spotted on the assay culture medium of diplont 
after settlement. It cultivated for five to six days at 28 ** f and growth of yeast was investigated 
(Table 1). What is extracted with butanol, the thing extracted with ethyl acetate, etc. were 
understood that the substance in which growth stop release activity was shown is various. It was 
shown that the culture medium containing the physiological active substance considered to act 
on cytoskeleton control by screening using this BNI1 excessive manifestation can be sorted out. 
[0021] 
[Table 1] 
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[0022] 

[Example 2] The assay system of Example 1 performed excessive manifestation of the gene by 
GAL10 promoter. Since GAL10 promotor is the promoterregion of the gene revealed when 
carrying out utilization of the galactose from the first, if the glucose by which utilization is 
carried out ahead of galactose exists, the manifestation will be controlled extremely. Many things 
which are not the substances made into the purpose were chosen from this, and secondary 
assay was required. When the excessive manifestation of a gene has very strong lethality, it is 
thought that the sensitivity of screening of an active substance worsens. GAL1 0 promotor was 
changed into CUP1 promotor to whom a manifestation is derived by the copper stress of the 
externa! world in order to solve this problem. This promotor has the advantage that can adjust 
an expression amount with the copper concentration in a culture medium, and a manifestation is 
not canceled by glucose in a culture medium although an expression amount is not so high as 
GAL10 promotor. 

[0023]Then, the influence of glucose was investigated for CUP 1 promotor using the plasmid 
which connected GIN1 1 which shows growth inhibition by excessive manifestation. Although 
yeast suspended growth by the excessive manifestation of GIN11 by GAL10 promotor in the 
galactose culture medium, the growth stop was canceled by adding glucose in a culture medium. 
On the other hand, although yeast carried out the growth stop by the excessive manifestation of 
GIN1 1 by CUP1 promotor in the inside of a copper content culture medium, the growth stop was 
not canceled even if it added glucose in the culture medium. Therefore, it was shown by GAL10 
promotor that CUP1 promotors were suitable as a promotor who uses for the excessive 
manifestation system of this invention. 
[0024] 

[Example 3] A cell cycle checkpoint mechanism can also be made into a target by using GIN4 
gene. Gin4 protein is interacting with Cdc42, Nap1, and CIa4. It interacts with SEPUCHIN in a C 
terminal field, localization is carried out to the vena contracta between a mother ceil and a 
daughter cell with it, and it is thought that it is functioning on the meeting of SEPUCHIN. The 
abnormalities of a SEPUCHIN function are participating also in the gestalt checkpoint mechanism 
of G2/the mitotic phase of a cell cycle. 

if Hsll and Hs!7 will detect it if abnormalities are caused to a SEPUCHIN function by the 
abnormalities of Gin4, etc., and the signal is transmitted to Swe1 — the mitotic phase from G2 
of a cell cycle — it is thought that delay of advance takes place. 

Therefore, Gin4 is the protein in connection with cytoskeletal organization or cell cycle control, 
and the substance which controls the unusual activation by Gin4deltaN excessive manifestation 
can expect to take effect unusually [ the celt cycle control relevant to transition or the 
checkpoint mechanism of cancer ]. If excessive manifestation of the Gin4deltaN which deleted 
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the amino terminal side of Gin4 is carried out, yeast will cause malformation, and carrying out a 
growth stop is known (Akada, R et al. f Mol. Gen. Genet. 254,267-274-1997). 
[0025]PIasmid p303CUPGIN4 was built and GIN4 excessive-manifestation stock RAK817 by 
CUP1 promoter was created by introducing it into yeast W303-1 A share. It assayed by adding 
this stock to a copper content culture medium (1% agar -L -H culture medium). The copper ion 
concentration of the culture medium created the assay culture medium which are 0.7, 0.5, 0.2, 
0.1, and 0.05mM, and it cultivated for four days at 28 **. The expression amount of Gin4deltaN 
was judged by observing the yeast which grows in the background, and the comparative 
examination of the optimal culture-medium copper ion concentration for screening was carried 
out. As a result, it was determined that the copper content culture medium of 0.1 mM which is 
the grades in which a background grows for a while was suitable ( drawing 3 ). 
[0026] 

[Example 4] The physiological active substance which controls unusual activation of GIN4 was 
screened out of microbial broth using GIN4 excessive-manifestation assay. The result of having 
screened the culture medium of 387 shares of ray funguses, SNA23016, SNA23027, SNA23028, 
SNA23029, SNA23036, SNA23037, SNA23040, SNA23044, SNA23052, SNA23055, SNA23075, 
SNA23077, SNA23080, SNA23081, SNA23082, SNA23083, SNA23084, SNA23085, SNA23086, 
SNA23087, SNA23088, SNA23089, SNA23091, SNA23092, SNA23093, SNA23094, The release 
activity of the growth stop was shown by 37 shares of culture medium of SNA23095, SNA23096, 
SNA23097, SNA23098, SNA23099, SNA23109, SNA23136, SNA23137, SNA23162, SNA23343, and 
SNA23371. 

[0027]Furthermore, butanol or ethyl acetate extracted the active substance, and it was 
investigated whether it was lipophilicity. What was extracted with butanol, the thing extracted 
with ethyl acetate, etc. were understood that the substance in which growth stop release 
activity was shown by screening is various. There was some culture medium in which the same 
activity as the time of BNI1 is shown, and there were some some which show different activity. 
Many culture medium containing the physiological active substance considered to act on 
cytoskeleton control or a checkpoint mechanism by screening using GIN4 excessive 
manifestation was able to be acquired. At them, a different substance from the substance in 
which activity is shown by BIMI1 excessive-manifestation assay shown in Table 1 also found a 
certain thing (Table 2). 
[0028] 
[Table 2] 
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[0029] 

[Example 5] Screening which targeted the telomere can be performed by using GIN1 1 for 
screening. It turns out that GIN1 1 is a DNA sequence of X-element of a chromosome end 
telomeric region (Akada t R. et al, and Mol. Gen. Genet.254,267-274-1 997). When excessive 
manifestation of GIN1 1 is carried out, yeast shows a growth stop, but an open reading frame is 
not contained in GIN11, but the growth stop by excessive manifestation is considered that GIN11 
is functioning as RNA. as for a telomere, shortening is seen for every duplicate — to some 
extent — until — if it becomes short, since cell division will stop, it is said that the absolute 
number of times of division of a cell is controlled. The abnormalities of this number-of-times 
control of division have the immortalization and the relation of a cancer cell. Although the field of 
GIN1 1 is dramatically saved for every chromosome, the function is not known at all. However, in 
the cell which grew old, since the protein which has a function in siren SHINGU of a telomere 
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dissociates with shortening of a telomere and a division stop is caused, GIN 11 is considered that 
there are these functions and relations. Therefore, the physiological active substance which 
controls the abnormalities by the excessive manifestation of GIN11 can expect the 
immortalization of cancer, and aging to take effect. 

[0030]By introducing plasmid p306CGM86 into yeast, GIN11 excessive-manifestation stock 
RAK806 by CUP1 promoter was created. It assayed by adding this stock to a culture medium. 
The copper ion concentration of the culture medium created the assay culture medium which 
are 0.7, 0.5, 0,2, 0.1, and 0.05mM, and it cultivated for four days at 28 **. The expression amount 
of GIN1 1 was judged by observing the yeast which grows in the background, and the comparative 
examination of the optimal culture-medium copper ion concentration for screening was carried 
out. As a result, it was determined that the copper content culture medium of 0.2mM which is 
the grades in which a background grows for a while was suitable. 

[0031]The physiological active substance which controls unusual activation of GIN 11 out of 
microbial broth was screened using GIN1 1 excessive-manifestation assay. As a result of 
screening the culture medium of 999 shares of ray funguses from SNA23001 to SNA23905, one 
share of culture medium of SNA23905 showed the release activity of the growth stop. 
[0032]The substance in which growth stop release activity was shown by GIN11 excessive- 
manifestation assay was mixed with butanol or ethyl acetate, and it was investigated whether it 
would be extracted by them. As a result, the fact that the active substance contained in the 
culture medium of SNA23905 was extracted with neither butanol nor ethyl acetate showed that 
it was a water-soluble substance (Table 3). 
[0033] 
[Table 3] 
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[0034] 

[Example 6] As a result of screening a chemical library compound using the screening system 
developed by this invention, various compounds considered to act on cytoskeleton control have 
been acquired. Then, it decided to analyze the operation on the yeast cell of these compounds. 
This time, the operation was analyzed about 30 sorts from which it assayed again among 38 
sorts of compounds in which activity was shown in screening using BNI1 excessive 
manifestation, and reproducibility was acquired. Since Bni1 protein is protein in connection with 
the cytoskeleton control through actin, it can consider that the compound acquired by screening 
using BNI1 excessive manifestation is acting on cytoskeleton control. Then, it was investigated 
whether these compounds would affect the gestalt of yeast. Bnil is concerned with various 
cytoskeleton control. Then, it decided to observe the germination under vegetative propagation 
of them, and the projection (SHUMU) formation at the time of junction under a microscope. 
[0035]To 180microl of 5aa liquid medium (distilled water is added to YNB 1.7g, 2 S0 4 (NH 4 ) 5g, 
glucose 20g, and 5aa mix 0.5g, and it prepares to 1 I.). The compound (1mM) of the library which 
had activity by screening was 2microl Added, 20microl inoculation carried out the W303-1 A 
share, and it cultivated at 28 **. In addition The presentations of 5aa mix are 0.5g adenine 
sulfate, 2 g L-histidine HCI, 4 g LHeucine, 2g uracil, and L-tryptophan. The gestalt in germination 
was observed under the microscope 4 hours and 8 hours afterward. Although compared with the 
control which gave and cultivated DMSO (Dimethyl sulfoxide), the difference was not found in 
the gestalt in germination. 

[0036]Next, both the pheromone and the compound were given to yeast and it decided to 
observe change of the gestalt in SHUMU formation. Alpha-factor After adding to 5aa liquid 
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medium so that concentration may be set to 0.01 mg [ 10, 1, 0.1 r and ]/ml, respectively, 
inoculation of 21 shares of high RAK(s) of susceptibility was carried out to the pheromone. After 
cultivating at 28 ** for 8 hours, it was investigated whether the cell would form SHUMU. When 
the concentration of alpha-factor was 10 and 1mg/ml as a result, the cell formed SHUMU. Then, 
it decided to experiment by carrying out the conditions of the concentration of alpha-factor in 
ml and Irng /. 

[0037]5aa liquid medium The compound of 20microl and a library was 2microl Added for 10mg/ml 
alpha-factor to 160microl, and 20microl inoculation made 21 shares of RAK(s) it at it. After 
cultivating at 28 for 8 hours, when it observed under the microscope, the cell in which 
SHUMU is not formed was seen in some compounds, such as 10 B6 and 12H1 ( drawing 4). Then, 
formalin 10mul was suspended to culture medium 100mul of 8 hours, and the cell was fixed. 20 
ml of the remaining culture medium was isolated preparativety, and it dyed by methylene blue. 
The life and death of the cell were observed using these. The number of the cell in which 
SHUMU was formed, and the cells which are not formed was measured, and the formation rate of 
SHUMU was computed by percentage (Table 4). Compound 10 B6, 12H1, 24F5, 30E3, 36E4, 39E3, 
55D7, 70G4, 70H5, 70 B6, 70G6, 70H6, and 74G6 of the library checked SHUMU formation 
strongly. Among these, since most cells were dyed by methylene blue, before 39E3 and 70G4 
cause a shape change, they are considered that the cell has died. 
[0038] 
[Table 4] 
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[0039] 

[Example 7] Some of compounds which had activity by screening using BNI1 excessive 
manifestation had some which control the SHUMU formation by a pheromone signal. Then, these 
compounds investigated whether the growth stop in the G1 phase of the cell cycle caused by 
giving a pheromone could be canceled. 

[0040]The compound which had activity by screening was spotted on the plate which added and 
created alpha-factor and 21 shares of RAK(s) to the 1%agar 5aa culture medium. After 
cultivating at 28 ** on the 6th f the growth state of yeast was observed (Table 5). Compound 10 
B6 of a library, 12H1, 24D5, 30C1 1 , 36E4, and 39E3 had the strong activity of which the G1 stop 
by alpha-factor is canceled. 
[0041] 
[Table 5] 



http://www4JpdUnpit.gojp/cgi-bin/tran^ 2008/09/17 



JP,2003-000239,A [DETAILED DESCRIPTION] 9/1 3 $? 



3£5 • a-fector 7yt-f g>ift& 















ice 


— 


20F4 


— 


5 7C2 . 




2G3 : 




24D5 




5 7C4 


■ , : + \ » 


5E S ' ' 


" + ' . 


2 5 G 5 . 




6 2 B 4 ' 


+ .■ 


6F7. 




30E3 . 




7 0G4 - 


:? 


10B6 


■. ++ 


30C1 1 




70H5 


■/+ '. 


12H1 ' 


■ +++, 


36E4 




70B6 




•16H11 


... + 


3 7 E 7 -V 




7 0G6 


■ + *• ■ 


16DL 2 " 


4- < . 


39E3 




7 0H6 




1 6E 1 2. 




1 3 9HS .. 




74G6 - 




1 7B2 




5 5D7 


+ 


84D5 ' 





[0042] 

[Example 8] The main constituents of a cytoskeleton are actin and tubulin and it is functioning 
by a polymerization or carrying out depolymerization. Therefore, the compound which had 
activity by screening using BNI1 excessive manifestation may affect those mechanisms. Latho 
Laon A (Latrunculin-A) is drugs which combine with an actin monomer, check the 

polymerization of actin, and check growth of a cell. If there is an operation which promotes the 
polymerization of actin to a compound, antagonism is shown to the growth inhibition of Latho 
Laon A, and if there is an operation which controls an actin polymerization on the 

contrary, it will be thought that multiplication and an additive effect are shown. If BENOMIRU 
(Benomyl) which is polymerization inhibitor of tubulin is used, the operation in a tubulin 
polymerization as well as an actin polymerization can be investigated. Then, it decided to spot 
these drugs and compounds on the plate which added and created yeast simultaneously, and to 
investigate the shape of the growth inhibition ring (halo) by Latho Laon A and 

BENOMIRU. 

[0043]The W303-1 A share was added to the agar 5aa culture medium 1%, and the plate was 
created. The 3microl spot of Latho Laon A and the compound of 1 mM was done 

there at intervals of 10 mm, respectively. The shape of the halo was observed after culture at 28 
**. Compound 10 B6, 24D5, 30C11, 36E4, 55D7, 70G4, 70H5, 70G6, and 70H6 showed 
antagonism (drawing 5 and table 6). It is thought that these compounds are carrying out the 
operation which promotes the polymerization of actin. The compound 12H1 which had activity by 
BNI1 showed strong synergy. This is considered that there is an operation which checks the 
polymerization of actin. 
[0044] 
[Table 6] 
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[0045]The W303-1 A share was added to the agar 5aa culture medium 1%, and the plate was 
created. The 3microl spot of 1mg/m! BENOMIRU and a compound was done there at intervals of 
10 mm, respectively. The shape of the halo was observed after culture at 28 **. The compound 
70G4, 70G5, 70H5, and 70G6 showed strong antagonism. It is thought that this compound is 
carrying out the operation which promotes the polymerization of tubulin. 
[0046] 

[Example 9] In order to extend the system of screening furthermore, the gene which shows a 
growth stop by excessive manifestation was acquired, and a new screening system as shown in 
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Examples 9-13 was developed. 

[0047]Boi1 is identified as Bem1 joint protein and it functions in cell growth or the process of 
germination. It has combined with Ste20 of a pheromone signal transfer course, and Bem1 is 
related to signal transfer. It has combined with an actin cytoskeleton and Cdc24 and is 
concerned also with cytoskeleton control via them. Therefore, it is thought that the substance 
which controls unusual activation of Boil shows an effect to transition of cancer and 
superfluous growth. If excessive manifestation of the BOI1 gene is carried out, it is known that 
yeast will carry out a growth stop (Akada, R. et al., Mol. Gen. Genet 254,267-274-1 997). Then, 
the screening system using this gene was developed. 

[0048]P!asmid p306CUPBOI1 was built and BOI1 excessive-manifestation stock RAK1555 by 
CUP1 promotor was created by introducing it into W303-1 A share. It decided to assay by adding 
this stock to a copper content culture medium. The copper ion concentration of the culture 
medium created the assay culture medium which are 0.08, 0,06, 0.04, and 0.02mM, and it 
cultivated for four days at 28 **. The expression amount of BOI1 was investigated by observing 
the yeast which grows in the background, and the comparative examination of the optimal 
culture-medium copper ion concentration for screening was carried out. As a result, it was 
judged that the copper content culture medium of 0.04mM which is the grades in which a 
background grows for a while was suitable. 
[0049] 

[Example 10] Spb42 is said and Gin12 protein is a component of a spindle body pole. Therefore, 

the substance which controls the unusual activation by the excessive manifestation of GIN12 

gene can expect to take effect unusually [ cell division ]. If excessive manifestation of this gene 

is carried out, stopping in G2/the mitotic phase of a cell cycle is known (Akada, R, et al., 

Mol. Gen. Genet. 254,267-274-1997). Then, it decided to develop the screening system using this 

gene, 

[0050]Plasmid p306CUPGIN12 was built and GIN12 excessive-manifestation stock RAK1554 by 
CUP1 promotor was created by introducing it into W303-1 A share. It decided to assay by adding 
this stock to a copper content culture medium. The copper ion concentration of the culture 
medium created the assay culture medium which are 0.6, 0.4, 0.2, and 0.1 mM t cultivated for four 
days at 28 **, investigated the expression amount of GIN 12 by observing the yeast which grows 
in the background, and carried out the comparative examination of the optimal culture-medium 
copper ion concentration for screening. As a result, it was judged that the copper content 
culture medium of 0.4mM which is the grades in which a background grows for a while was 
suitable. 
[0051] 

[Example 1 1] Tpk3 protein is a catalytic subunit of cAMP dependency protein kinase, and is 
related to intracellular signal transfer. A G protein connection type receptor activates a series of 
processes in which the concentration of a small intracellular signal molecule is changed, and 
transmits a signal. If extracellular ligand combines with a receptor, the enzyme which G protein 
combined by intracellular conformation change, and was combined with the film as a result will be 
activated, the concentration of cAMP will be made to amplify, and a signal will be transmitted to 
the lower stream. Therefore, it is thought by looking for the physiological active substance which 
controls the abnormalities by the excessive manifestation of TPK3 that inhibitor of signal 
transfer is obtained. It is known that the excessive manifestation of TPK3 gene will cause a 
growth stop of yeast (Akada, R. et al., Mol. Gen. Genet. 254,267-274-1997). Then, it decided to 
develop the screening system using this gene. 

[0052]Plasmid pCUP306TPK3 was built and TPK3 excessive-manifestation stock RAK1553 by 
CUP1 promotor was created by introducing it into W303-1 A share. It decided to assay by adding 
this stock to a copper content culture medium. The copper ion concentration of the culture 
medium created the assay culture medium which are 0.8, 0.6, 0,4, and 0.2mM, cultivated for four 
days at 28 **, investigated the expression amount of TPK3 by observing the yeast which grows 
En the background, and carried out the comparative examination of the optimal culture-medium 
copper ion concentration for screening. As a result, it was judged that the copper content 
culture medium of 0.6mM which is the grades in which a background grows for a while was 
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suitable. 
[0053] 

[Example 12] Abp1 protein is a component of an actin patch and it is thought that it combines 
with actin at the time of germination, and actin filament is stabilized. It turns out that the 
excessive manifestation of gene ABP1 makes an actin cytoskeleton unusual, and an unusual 
germination pattern is shown (Liu, H. et aL, Genetics 132,665-673-1992), From this, the 
substance which controls the abnormalities by the excessive manifestation of ABP1 can expect 
to take effect unusually [ cytoskeletal organization, such as permeation of cancer, and 
transition, ]. Then, it decided to develop the screening system using this gene. 
[0054]By PGR which used the chromosomal DNA of the W303-1 A share as the mold, ABP1 was 
acquired and plasmid p306CUPABP1 was built ABP1 excessive-manifestation stock RAK1557 
by CUP1 promotor was created by introducing this into W303-1 A share. It decided to assay by 
adding this stock to a copper content culture medium. The copper ion concentration of the 
culture medium created the assay culture medium which are 0.8 T 0.6, 0.4, and 0.2mM, cultivated 
for four days at 28 **, investigated the expression amount of ABP1 by observing the yeast 
which grows in the background, and carried out the comparative examination of the optimal 
culture-medium copper ion concentration for screening. As a result, it was judged that the 
copper content culture medium of 0.6mM which is the grades in which a background grows for a 
while was suitable. 
[0055] 

[Example 13] Karl protein is a component of a spindle body pole, and this protein is important in 
order that a microtubule may function in division or junction. The excessive manifestation of 
KAR1 gene shows lethality and it is known that only a mother cell will suspend growth in the 
state where it became round very greatly (Rose M. D. et aL, Cell 48-1047-1060-1987). 
Therefore, it is expectable that the substance which controls the abnormalities by KAR1 
excessive manifestation is a physiological active substance which acts on division and fusion of a 
nucleus. 

[0056]KAR1 was acquired by PCR which used the chromosomal DNA of the W303-1 A share as 
the mold, and plasmid p306CUPKAR1 was built. KAR1 excessive-manifestation stock RAK1558 
by CUP1 promotor was created by introducing this into W303-1 A share. It decided to assay by 
adding this stock to a copper content culture medium. The copper ion concentration of the 
culture medium created the assay culture medium which are 0.8, 0.6, 0.4, and 0.2mM, cultivated 
for four days at 28 **, investigated the expression amount of KAR1 by observing the yeast 
which grows in the background, and carried out the comparative examination of the optimal 
culture-medium copper ion concentration for screening. As a result, it was judged that the 
copper content culture medium of 0.6mM which is the grades in which a background grows for a 
while was suitable. 
[0057] 

[Example 14] The screening system of the physiological active substance of this invention 
authorized what kind of activity is detectable to known drugs ( Table 7 and 8). The combination 
of the excessive manifestation assay system used by this example is one example to the last, 
and should choose the optimal combination with the kind and character of drugs which are made 
into a test objective. 

[0058]The used drugs as inhibitor of signal transfer The RADISHI catl (Radicicol), As the inhibitor 
of Herbimycin A (Herbimycin-A), WATOMANNIN (Wortmannin), the MANYU mycin A 
(Manumycin-A), Y23497, U0126, PD98059, and cytoskeletal organization They are Latho Laon 
A and BENOMIRU. 

[0059] 
[Table 7] 
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[0060] 
[Table 8] 
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[0061]By STE11 excessive-manifestation assay, activity was seen with several sorts of drugs, 
and activity very strong especially in a RADISHI call was shown. Also by BN11 or BOI1 
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excessive-manifestation assay, activity was seen with several sorts of drugs, and especially 
WATOMANNIN and the MANYU mycin A showed very strong activity. Furthermore, BNI1 
excessive-manifestation assay showed the activity in which Latho Laon ********- A and 
BENOMIRU are also very strong. Also in TPK3 excessive-manifestation assay, several sorts of 
drugs showed activity. In GIN4, G1N11, GIN12, and ABP1 excessive-manifestation assay, it 
became clear that the drugs used by this example did not have activity. 

[0062]A RADISHI call combines with Hsp90 and destabilizes Hsp90 protein. It is known that an 
effect is shown in the transformation of a ceil. These drugs have detected strong activity by the 
assay system of STE1 1, and the assay system of TPK3. Herbimycin A which is Src kinase 
inhibitor has been detected by the assay system of STE11 and TPK3. The MANYU mycin A 
which is Ras farnesyl transferase inhibitor has been detected by the system of BNI1, STE4, 
BOI1, and TPK3. Activity with WATOMANNIN strong by the system of BNI1 and BOI1 known as 
P13 kinase inhibitor was detected. As for Y-23479 which is specific inhibitor of ROCK protein, 
activity was not detected in the combination of this assay system. 

[0063]Latho Laon A which combines with an actin monomer and checks an actin 

polymerization has detected strong activity by the assay system of BNI1. BENOMIRU which 
checks a tubulin polymerization has also detected strong activity by the system of BNI1. 
Therefore, in the medicine which cures the abnormalities of BNI1 in connection with 
cytoskeieton control, a certain thing became clear also what carries out a direct action to 
cytoskeletal organization. In the system of BNI1, it became clear that the inhibitor of the protein 
in connection with cytoskeieton control crossed even to direct inhibitor of cytoskeletal 
organization from inhibitor of signal transfer like G protein farnesyl transferase inhibitor could 
detect broadly. 

[0064]The excessive manifestation assay system of BNI1 and BOI1 showed the same reaction to 
signaling inhibitor. However, by BOI1 excessive-manifestation assay, it is undetectable to the 
activity of Latho Laon ********- A which is cytoskeletal organization inhibitor, and BENOMIRU 
being detectable in BNI1 excessive-manifestation assay. By screening by choosing and arranging 
in parallel only the assay system appropriate for the purpose in screening of new drugs based on 
such a fact out of two or more assay systems as shown in this invention was able to show the 
advantage that efficient screening could be performed. It was not able to come out so much and 
it was able to be known simultaneously whether it is a compound which has single activity, or it 
was a compound which has two or more activity. Therefore, in use of the efficient screening 
method of this invention by selection of two or more suitable assay systems, and parallel 
execution. It has a big merit in that the abundant information about the activity of the target 
physiological active substance is acquired, and can contribute to the increase in efficiency of 
medicine research and development greatly. 
[0065] 

[Effect of the Invention]According to this invention, it is possible to carry out screening of a 
useful physiological active substance to the therapy of Homo sapiens diseases, such as cancer 
and allergy, efficiently with the screening method using the excessive manifestation assay 
system of the yeast gene group. 

[0066]Since it is characterized by judging the activity of a physiological active substance by 
making existence of growth of yeast into an index, the judgment of a test result is easy. A clear 
and efficient screening result is obtained without influencing by glucose in a culture medium, in 
using CUP1 promotor for the excessive manifestation of a gene. 

[0067]The gene of the yeast used for excessive manifestation assay by choosing from STE, BNI, 
GIN, TPK, BOI, ABP, and KAR, It is expectable to contribute to the increase in efficiency of 
medicine research and development from the ability of two or more activity which not only 
efficient screening of the physiological active substance which acts on signal channels of 
communication, a cytoskeieton control mechanism, etc. is possible, but the selected compound 
has to be authorized. 
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* NOTICES * 

JPO and iNPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra win g 1]It is a figure showing the pheromone information transmission paths of yeast 
[Drawing 2]It is a figure showing the similarity of the intracellularsignal transduction course of 
yeast and an animal cell. 

[Drawing 3] It is a photograph which shows the influence of the copper ion concentration in the 
culture medium in a GIN4 excessive-manifestation assay system. 

[Drawing 4] It is a photograph which shows that projection (SHUMU) formation is checked by 
addition of compound 10 B6 and 12H1. 

[ Drawing 5}It is a photograph in Latho Laon ********- A halo assay which shows comparison of 
the effect of Latho Laon A and a compound. 
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(54) B1N?0«4H »^e^cD^W^Ty^^mSflMb&*a^i4ifeHO^tW^x^U-^>^^ 



(57) mm 

tBS©T y •fe-r*M5iJWKSQfi-r3 1 fcfc A t)^T?t 




(2) 

1 

rat#£4] )gWoi^^yil^3Vhn-;i/t 

ft* s c t 3 fcsa«o»e5te? 

W&x^y-xy^m 

E, BNI, GIN, TPK, BO K A B P, KAR 

MmfcTM&m mmr * ^%%fflm l rcsmsma 20 
st ©$j*i$&x ^ y -~y-?ji&o 

12, ABPK KARK BO I K TPK3 jt^S 

n*,R2n£<g$t©S£?-c$& c ^mt^-rsgmii 

fg^tDiif! Jfgijl7 >y -fe-T 3R*F m b fc^ilffitt^fS© 
[000 1] 

[0 0 0 2] 

©«fc^ #-©^a?gtt^x^y--y^ > r§<J:55S: 

[0 0 0 3] ^y/<^*ffl^S7ryfe-f3feT?t±. £S§S 



2003-239 

2 

e?i^«¥i*JMj^*w*}*snEffiT* % watt, 

[000 4] 

IHI« nft c fc K J: D . HWtf t f OjM^±<mko 
7 WP^-a E <D t b ]»(D»ilcfrM«£ig(Mlff 

£\ mfiTojimr y -t-f bfcx ^ y 

[C 0 0 5] 

<r ^ft bftsmen?tt, ^sh? a ^ t £ 5 mute 

5 0 Sot, **&flia[^9i»©?g1tft**fl*Wft:|fl 

[0006] ^mm, -y-'yija^-fex tm^x 

(Saccharomyces cerevisiae) fc&fr^S^^HsjitlS 

Mrt©cs, jS, y ©30©it7n.">y h^t, 
iSSHiftGA^^lOaiJ-T'a^y h (Gpal) 
tflWiU abQfi/yVfZLZ-yY (S t e4/S t 
e 1 8) 36TF»fcfl|#«aS«. ^Ofll^fcAD, S t e 
5^Ste20. Stelb Ste7, F u s 3/K 

s s 1 tm^mmt^n, 8&K&&iim&&m<Diim 

H^T-fe^S t e 1 2ftH*(«JSttfk*nT»frfcM* 
CHl)'. cftfcfi(fcfiH8£iiilESSI (02) fflft^ 
HffUMSW* & t b fcS 5 £ b, JSESS «n?S*fi9 
attH£bTJ£<{S#£ftT^5 (Brunet A. et al. , 



3 

Essay Biochera. 32,1-16,1977) 0 ^ C -paffi^iWlFfc 

^©tfiKtt, STE4, STE5, STE12&2?©a 
S T E 2 0 S T E 1 1 »S?<SDffl5#fcfcflc 
-?S<5 S TE 2 OANftiffSTE 1 1 AN, gg&Ji 
,f*T'S§STEl 1 -443*^5 TE 7-2 5 9D&if 

Eft&oa^SHBMSBIStfSCfcfcJ: 
D, 7iat>1lMfijSai»*Mft**«z:ttfTf# 

it, ze&msmami, y^^tyms^usmcfp 
[ooos] ^eae^oiSiiMs^^fc 

1 Mfiff , G I G I N 1 1 

#±*§l*ific , i - e:t!WJ5i5tiTV'»* 0 bni itigi 

flWK»Bj«teH#-r*afi?x g i ^^tmmmmm 
W5j«*iiBrr«affi?s g i n 1 1 ttxn^7tc5£^ 

frBJIhTtf^ttlfiol^tfiBc*. cti6©JWt*i& 

rsaffittWKtt, if Hr^jff i^B fc &a ti-f t?s 
[0009] is-?+frB.mmt:mMicLT, mmnte 

it, 79*V7*?*2/K ifM«7-r9^VK Ifeh 

t, «ui»v, amm, an. ®sm^>o 

fcilfiJ^^J»LTy^fc**&ftTlo3 (Hall, 
A. , Science 279,509-514,1998 ) , H h <DW&fc33^ 
T, c^77 5y-O^WfTS5mD i 



(3) #132 0 0 3-2 3 9 

4 

y>w ^ r^^ymmn^irhfmMw&^mmn 

fc*©#BK«lltf^fciMHl/r^* (fatanabe , 
N. et a 1 . , EMBO J. 16,3044-3056,1997) „ En i 
1 Zy^fit, Rho7r5'J- (RhoK Cdc4 
2) , r^i-y, T2*>ti&*-s>Vr CfuyjV 
y, Bud6) *s£Xfm&*yrty (s P az) tfes 

f£M1"3£%*.5*lTV , »3 (Ozaki-Kuroda, X. et al. 
, Mol. Cell. Biol. 21,827-839,2001) „ BNI ll 

G IN4l£f^«<:i:T% IMffifx-^W 

sfflffitssiBflafcoiHio < tfntet5if%-ty^y<D 

20 fcfcfeMabTVS (Longtine, M. S. et al. , Mol. 
Cell. Biol. 20,4049-4061,2000) 0 f^fiyi'4f-i' 

[0 0 10] Sft, iM*firoj«r»X-xU 
plVhODNAiffl?UT?»SG I N 1 1 fB 

Soft<dS , oTli^ (Louis, E. J. et al. , Gene 
30 tics 136,789-802,1994) „ LfrLfO *7W£t^ g 

y ^ t mmm~z> wim LT5WH»±«sf 

(Kennedy, B. K.et al. , Cell 89, 381-391,1997) 0 
COO 1 1] c© J; 5 ft:, a«f^fcJ:0iS5B«ff±S 
■&5,.««=S:BfSoafi?*ffl^se:fcfc:«J:»j, 

^TfcSHiEUftag^teRSS^tiS.tjOTttarV^ 

So 

[0012] sttfcf sae?*aM§flgi***ifcttfc 

50 tt N a^?fitftAt.J;oT#6-na7*7^5KT?^ 



5 

5GAL 1 O/nt-^lLTV^. Ltr> 
U GAL1 0 7°at-£-£Oi§-£«:, Jfttt+fc^a 

[0 0 13] C U P 1 ^D^e-iSr-^lIffl tfciifijflll 
«, GAL 1 O^D-t-^f-Ojj^te^i/a— 
StlfcVCi:* »e7-©«IB*5£Jg%rf'©8i-l'*>' (C 
u" ) g|T«T'f«t^^T', #fcfl»T!*So 

[0 0 14] g«Wfcttft*<©ll««^LT*i), 
^ ft 5 ©S'K£S1^3 C 1 1 A t) BifeftOiffiffctfffbft 
TV*. tt4ilOX^iJ-z>^ i$M©ttM*l 

tovj-jvv—it. b (DWMmmmmsox z y - 

[0015] vLto&oK, ne©jts? 
e>, 4a?gtt^M^^Kj{cx^y-r.^^-rs^tc 

[0 0 16] 
[0 0 17] 



(4). #§12 0 0 3-2 3 9 

6 

M l ] B n i l $y;^oc*M (1227- 

1 9 5 3 75/KBSS©8B#) TSW-fca-K-TSilfi? 
BNI 1 AN^GA L 1 0 7°D^— 

rc7?ZS. FpGA4 7>£fflV^\ ifW303-lA 
*H5W0fcLft. BNI 1 ANflHHBB3S?tW>* 

»ff*3f*ffiCLTif»*#.ifc , f*fc«K em*iS«i: 
UTS W©JgKi£gi«|cR A K 2 8 4 £J£itlILfc 0 

[0018] rak2 8 4m<Dmm*mw?%%nnt.L 
io tit BBtt«©«*jfci&ffi^fc. cne^ mrnvm 
mmmm<D* $ s~?\y&tu %. xmsfews? Lfc *> ©t* 

£3, ft*. JSC»m*lE?S£0fiS#i4-2 0lCJKT"Pffo 
fc 0 Bni liSfil^Ty-fe-fT'U— M*, RAK28 
4$c% -LMffctgifi (YNB 1.7g , (NH < )eS0 < 5g , glu 
cose 20g , -L drop out mix 0.5g icM.fBJk%i!R%.Xl 
y v WHciiSD ©2ml icfliflf U 28 "CT—WE 

jamtufefe s$»#©si&£od» =i. oic 

ISSbfeo &*5, -L drop out mix ©fflj$&, 0.5g ade 
nine sulfate, 2g L-histidine HC1, 2g L-lysine HC1, 
20 2g L-methionine, 2g uracil $5£.Tf L-tryptophan T* 
£3„ l%agar-Lgal h ? U— ^ 

ft, ftsotjarwteflbfe. ODaoo = 1. ooaw 
Mi/iooo fi^ira lt^w h Lfco 

^n^n io/iU^m, 2 8'c-es 

[00 1 9]jtii3 2 4m<Dmmutx?v--># 

LfdSS, SNA 2 3 0 1 6, SNA 2302 7, SN 
A2 3 0 2 8, SNA2 3 0 2 9, SNA2 3 0 3 6, 
SNA 23037, SNA23040, SNA2304 
30 4, SNA2 3 0 5 2, SNA 2 3 0 5 5, SNA23 
0 6 2, SNA 2 3 0 6 8, SNA2 3 0 7 5, SNA 
2308 0, SNA2308 K SNA23082, S 
NA 2 3 0 8 3, SNA 2 3 0 8 4, SNA 2 3 0 8 

5, SNA2 3 0 8 6, SNA 2 3 0 8 7, SNA23 
0 8 8, SNA 2 3 0 8 9, SNA2 3 0 9 0, SNA 

2 3 0 9 1, SNA2 3 0 9 2, SNA2 3 0 9 3, S 
NA2 3 0 9 4, SNA 2 3 09 5, SNA2 3 0 9 

6, SNA 2 3 0 9 7, S NA 2 3 0 9 8, SNA23 
0 9 9, SNA 2 3 1 0 9, SNA23113, SNA 

40 2 3 1 1 7, SNA2 3 1 3 6, SNA 2 3 1 3 7, S 
NA2 3 1 4 2, SNA 2 3 1 5 9, SNA2316 
2, SNA 2 3 1 7 2, SNA23181, SNA23 
182, SNA 2 3 1 8 6, SNA 2 3 2 0 3, SNA 
2 3 2 0 4, SNA 2 3 2 2 9, SNA 2 3 2 3 0, S 
NA2 3 2 3 4, SNA 2 3 2 3 6, SNA2 3 2 5 

7, SNA2326 2, SNA232 6 3, SNA 23 
2 6 4, SNA 2 3 2 6 5, SNA 2 3 2 6 8, SNA 
2 3 2 7 1, SNA 2 3 2 7 8, SNA2 3 2 8 8, S 
NA23295CD6 1 #<DigS$T\ 

50 -asBfcgffifc^Lfco cnmmmm%mw®}kmi&int 
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[0 0 2 0]. JSD»S**?Bcct'0?SttftJ|fiDeK*»]Sft 



2 8°CT?5~6 BH*£ii 

ft. lCBNI 1 jgftlpgll^OT LftX * U -x y 

[0 0 2 1] 
[«l] 





. #ttfJB .. 




mthm 


















±m 


re 






SNA23Q1G 
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SNA 2 3 05 5 


+/- 








SNA23040-. 


+ 


' + ' 


+ 




SNAZStm 


+/- 








SNA23044 








+ 


SNA23O80 


+ ■ 






+ 


SNA23052 










SNAZJG81 








+ 



[0 0 2 2] 

Dtenff2] sfcuwiory-b^tt, gal i oyn 

£ D , iiGf ©JiSdi?^*ff o ft. GALI 20 
fc, *©3SBH*BttteM«l*ftSo cocfcj(p6, SW 

TSftibfc, GAL 1 O^nt-^^, n#?©§@XF 

uxt «t oss^ssisna cupi yat-^-^i 30 

[0 0 2 3]ftT?, CUP 1 yat-^-fc, iSilfg 
3B*tff»IH**35*1-G I N 1 l ^SSl/fc^7X5F^ 

Wfttfi-pttGAL 1 0 7"D*— fc«fc«G INI 1 © 

a^WSJfiifPOCUP l^n^^iaSG INI 

;Vn-x^?iiip LT fcM#±ttjM»«*i&jtno fee 
oT, G AL l ofu^-Z— i:D^CUP 1 7°nt- 

[0 0 2 4] 

[H»J3] G I N4agf%fflV^Cfci?, iRM$ 
n4^y/Wft, Cdc'4.2, N.apl v Cla4tfi 50 



1U *tifcfcfefc«lijai:«HiiBoiR|o<tfnicJBfi 

s 0 -b^vawBowinau' sbismsbog z/um<m 

mi-±vV^yYWm\^M^T3sK), G i n 4 CD 

H s 1 1 s 1 7 sWGJBLT, *<Dist?i-)]/tf S w e 
1 fcfcStStiS i:«Jlffl©G 2^&MjmfOiBitf 
SE*fc**&ft-CV«. S£oT, Gin4(«f|S 
J^fiS^ffliajBSfflftfWfcBBt) 5 # t) , G i. n 4 

a nmumac * zmwtismxmi'tsMmtt* * 

«9©M#tu5i&m^t"2:i:5b^^"e#So G i n 4 ON 

TV^ (Akada, R. et al . , Mol. Gen. Genet. 254,26 
7-274,1997) „ 
[0 0 2 5] 75X5 Fp 3 0 3 CUPG I N4^«^ 
LT, ZtlZffiMW 3 0 3-1 AMfcmXtZ C 
CUP 1 7"at-j?~rj;§G I N4iifJf§ilSRAK 
8 1 7^figLfc 0 (1% agar -L - 

>»fi^0. 7> 0. 5. 0. 2, 0. 1, 0. 0 5m 
MT?fc*7.y-fe-fWfi*fftabT, 2 8°CT'4BH^« 

[0 0 2 6] 

Kffi#(j4] G I N4MWS8»r?-fc'r*fflVvc, ^ 

WMKK<D>f»*6s G I N 4 cO^^S'lSffc^MfS 
^STgttfeHOX ^ U y 7*ft o fc 0 M@ 3 8 7 



(6) 



ffiH2 0 0 3-239 



6. S N A 2 3 0 2 7s 
02 9, SNA2303 
23 0 4 0, SNA23 
NA2 3 05 5, SNA 

7, SNA23080, 

08 2, SNA2308 
2308 5, SNA 23 
NA2 3088, SNA 
K SNA2 3 0 9 2, 

09 4, SNA2309 

2 3 0 9 7, SNA23 
NA 2 3 1 0 9, SNA 
7, SNA2 3 1 6 2, 

3 7 103 ufotomm 



9 

y^LfdgH, S N A 2 3 0 1 
SNA23028, SNA23 
6, SNA23037, SNA 
0 4 4, SNA 2 3 0 5 2^ S 
2 3 0 7 5, S N A 2 3 0 7 
SNA2308 1, SNA23 
3, S NA 2 3 0 8 4, SNA 
086, SNA 23087, S 
2308 9, SNA 2309 
SNA23093, SNA 2 3 
5, S NA 2 3 0 9 6, SNA 
0 9 8, SNA 2 3 0 9 9, S 
2313 6, SNA 2313 
SNA23343, SNA 2 3 

«2 Gin-tminmTyb^b 



10 



10 



[0027] z &K.fgfflhfs.%, fzy-frgrcimm 

if, Sfc, BNI iota 

t; - - «fc D , fflflS^ftStflB* ^ i v t> >Y® 

Lfe b n 1 1 mfflmwr v -fe-r TSEHtit^rftK t i*g 

[0 0 2 8] 
[312] 





MltHB 




m 


tfH ...... 










-fc© 






rm 


-tja 






TIB 


SNA230I6 










5NA23055 


+ -.. 






+/- 


SNA23040 




'. + 






SNA23075 


+/- 


+; 


-t- 




SNA23Q44 




+/- 






SNA2308G 


. +" 






+ 


SNA23052 


+■■ 






4- • 


SNA2S081 


4- • 






+ 



+ : ffi&frt). +/- : Steffi W, - : ffifeftl. 



[0 0 2 9] 

Qtdtffil'5] X^U-xy^fcG I N 1 1 JfeSUBTSC 
5 c ktfT?t«o G I N l l iiMMSfn^7ii 

<D X -X \,* y h O D N ABB?llT£3 C i: #% v fr ■dTV' 1 
§ (Akada, R. et al. , Hoi. Gen. Genet. 254,267-27 

4,1997) o g i n 1 1 -%m sssars tmmtwmst 30 
*^-f^ gini 1 Kttt^y-f-r^7U- 

©^fi#y»©^Mfc£B8Mtf&5= G I N 1 Id 

ztftBs gini itfzt\t><Dvmtmm' t $>&tm 
*£ns 0 for, gini KDmmmfc&zm* 
WM*%£ffl$mm\t, fty<o^mvpmitfcM* 

[0 0 3 0] 7°^X5 Fp 3 0 6 CGM8 6*BH9fc* 
Af5dfcT% CUPl^nt-^-ta^GINll 

mm^mm a k 8 0 6%ml/c„ cQtt&tf&ics 

7, 0. 5, 0. 2, 0. 1, 0. 0 5mMT^577 50 



^9^yHT?^«.T<*»«wHMrra!ifc'ffG i n i 
l^fgils^fijffL, x^y-.^y^fcKiftiBitWH' 

[0 0 31] gini iw^mwrv^itm^r, m 

*WB«t©*fr6 G I N l l ©^S£S'ftfb£fflift!i-f 
5 ^JlfgffitlHcDX ^ U -x y ^«fj o feo SNA23 
0 0 1 tpZ S NA 2 3 9 0 5ST'CDTO®9 9 9ft«Dt£ 
Sjf^X^ U--y^Lfc^, SNA239O5 0- 

[0 0 3 2] G I N 1 1 mfflfm.7v-tz<<T'Mmw±M 
m&m* taunt*, 7* y -;i/s fettrax*^ fc . 

NA 2 3 9 0 SOmfttC^^tlSfiHSMbK^ ^/ 
©ftlK^&Sct^jb^ft (S3) o 

[0 0 3 3] 
[S3] 

3c'3 ' G I N 1 1 mgffim? yrfe-fK^VtS 



















SNA23095 




+ 







(7) 



Sf H 2 0 0 3 - 2 3 9 



11 



4 



12 



[0 0 3 4] 

SW^\iDfFffl^P^-r^Ct^bfc 0 <%Hk BNI 1 
MS JfESaSfflffl Life* * U -ny^fc»V^T}gtt*3% L 
fe3 8 8©{fc-&fe©dl5, Sffi7vb^*ffoTS^fe 
ft^f 5tlfc3 0@J^V^{^ffl©8?#T*?T ofcc B n i 

yW?&&c£fr<3, BNI UfflKSBS*!Rlfflb?fc^ 
flWO»ttfci»*-***)W«^ft. Bni Jtt 

^©as &mmn 

[0 0 3 5] 5 a aM(#*g*fi (YNB 1.7g , (NHOzSO* 5 
g , glucose 20g , 5aa nix 0.5glzMW7k*tlQ%.XVJ 

•9 hMcmm © 1 8 o ft x^y--^?sft 
©fcofe^-r^y-ofk^* (imM) lira 

*.» W3 0 3-lAi^20 l*fifiLT2 8°CTi@* 
Lfc 0 5aa mix ©MJ5)cW\ 0.5g adenine sulfate, 
2g L-histidine HC1, 4g L-leucine, 2g uracil 
Xf L-tryptophan TS§ 0 4'B$Hf& 8#flWMcffi3flE 
fctt S Mm%M$LT'®m L fee DM SO (Dimethyl s 
ulfoxide) T±g« Lfc 3 V h P-;V ttJte Lfc 

[0036] mmzy xttytitsmnm** 



. £ bfco a -factor OllWnfni 0 N K 0. 
1, 0. 0 1 mg/mU^^J;^t5aalft^ 



fcWnbfc*. 7 x n * vfcjRgteoiffv R A K 2 1 ft 
tiibftn 2 8 °CT 8 BS«i@§| Lfefcfc, fflBa^^i 
A— *flgj£LT^Sfri|^fc. ^©igll a -factor aM 
fetf 1 0 $5 <fct/ 1 m g /m 1 CD £ MB*^ a A—* 
JBSlyTVfe. *C"^ a -factor ©ifiK©^ft#lm 

10 [0 0 3 7] -5 a aSfldgiffi 1 6 0 ft 1 fc, lOrag 



/m 1 ©a -factor* 2 0 p 1 „ 7^^711- ©{bn-#J 
*2|iliD^ **IKRAK2 11**2 0 /i IffiSL 

1 0 B 6 1 2 H 1 ft H©V^ < Ofr©{blS-tlT'&, 
AH^8*ftT^4V*lUfiWja5nfe (1214) . ^£ 
T8B#K©lg«Ml 00/11 fc*;VV';>l Ofi 1 

"Stim-vWHhit (S4) o i o 

B6, 12HK 24F5, 30E3, 36E4, 39 
E3, 55D7. 70G4, 70H5, 70B6, 70 
G6, 7 0H6*LT7 4G6tt'>aA-flg^*5a<ia 
White Z-<D*>%, 3 9E3fc7 0G4&£ffl!S©SfcA, 

[0 0 3 8] 
[S4] 













ma 


(«) 


DMSO M 


97. 


6 


2 0F4 . 


99. 


0 


57C2 


94. 


7 


LC9 * 


99. 


2 


24D5 ■ 


■ i. 


B 


S7C4 


8 0, 


0 


2G3 . 


' 94. 


9 


2 5GS 


.9 6. 


7 


52B4 ' 


85, 


5 ■■ 




98. 


2 


3 0E3 '■. 


. 1. 


9 


7 0G4 


\\, o. 


.0 


6F7 - 


9 7/ 


7 


3 0 C 1 1 


7 9. 


9 


7 0 H 5 


2 1. 


9 


10B6 


■6 1. 


3 


3 6E4 


1 8. 


1 


7 0 B 8 


68. 


•3 ■"■ 


12H1 • 


8. 


2 


3 7 E 7 




3 


7 0G6. 




0 .. 


1 6H1 1 * 


80. 


7 


3 9E3 


; 2. 


0 


7 0H6 ' 


' 69. 


2 


HD12 


98. 


0 


3 9HS 


: 9 5. 


2 


74G6 


.'12. 


'2'" 


16EU 


9 6. 


6 


5 5D7 . 


• 44, 


8- 


84D5 


8 6. 


7 .■ 


17B2 


97. 


6 















[0 0 3 9] 

TOM 7] bni iiMj«H«fijjf ufcx*y--y 

§i*iBcsnaillllBB}B<OG l JBTf©W»±«»»T? 
[0 0 4 0] 1 % a g a r 5 a a ^itfc a -f actor, R 



AK 2 l^^cLTf^Lfc7Whfc x X^'J-^ 
>^TfJgtt©*o fc-ft-a^r^X^'y b Lfcc 2 8 °C-e 6 

-<75U— ©{t-g-tri 0B 6, 12H1, 2 4D5. 3 
0C1K 3 6 E 4*5^:^3 9 E 3ti, a -f actort «fc- 

§ G 1 #ih*»IW*?S1fc8Wofeo 
[0 0 4 1] 
HI 5] 



(8) 



13 



?Stt<03S3 : +++> + +>+ , - : tgttftl/ 



2 0 0 3-2 3 9 



14 















1 C 2 ■ * : 




2 0P4 




5 7C2 . 


. . -h 


2G3 ' 




2 4D5 v-' 




57C4 


■ * -h ' . 


5E5 " 


■ + ■ ■ 


25G5 . : 




62B4 * 


. *" + / / 


6F7. 




30E3 / 




70G4 


; :* + . . 


1 0 B 6 .*:" 


-. ■+ + 


3 0C1 1 ' 


■f + 


70H5 .. 


- + . 


1 2H1 " 




36E4 




7 0B6 ' 




■ 1 6H1 1 




3 7 E 7 v 




7 DG6 


+ 


16D12" 


4- 


3 9E3 




7 0H6 ' 




1 6 E 1 2. 




39H8 ..' 




74G6 ■ 




1 7B2 




5 5D7 


■ + " 


84D5 ' 


+ ■' 



m 



[0 0 4 2] 

l/tv*. t£^T, BNI iaw»3I*«fflUfc*$'y 

*#**3tPtL/tlftV\ ^hvy+aU^-A (Latrun 
culln-A) ^T^^V^/^-t^t, T^f-VOS 



©M'&IB«W"ffSS'V5;P (Benonyl) *fl|V>Waf» 
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[004 3] W3 0 3-lAft^l%agar 5aa 

h?y*ziV y-A tfc&m* i eti : eti l ommommi 

T'3 fi 1 X#>y h bfc 2 8*CT?ig*&. ^P©J$ffc£ 
«*b;fc 0 ffr&fol 0B 6, 24D5, 30C1 K 3 
6E4, 55D7, 70G4, 70H5, 70G6, 7 

ouer-mmm^Ltc cms &£xf me) . en 
sm^nsc sfeBNi lT'Sttosofcft^feii 

[0 0 4 4] 
[*6] 



&6 3h?>faD>-A An Ty-feVc'tt* 















1C9 .- 


Syc+/- 


2 0 F 4 • 


Attt + 


57C2 




2G3 


Syn+/- 


24D5 -■ 


An1 + + 


57C4 




5E5 


'■ Anl-J- ' 


2 5 G 5 


Ant+/~ ' 


6 2B4 


. Atlt-f 


6 F 7 


Syn-t-/- 


3 0E3 • 




7 0G4 " 


Ant-S- + 


1 0 B 6 : 


• Aat + + " 


30CU, 


Aa1 + + 


7 0H5 


Ant+ + 


1 2 H 1 ■" 


Syn-f- 


3 6E4 


A&1 + + ■ 


7 OB6 




16HI I- 


Ant + 


3 7B7 ' 


Ant+/- 


7 0G6 ' 


Ant+ + 


1 6 D 1 2 


• ■ Ant+ ! * 


3 9 E 3 - 1 




70H6 


Anl+ + 


I GE1 2 


Ant+ ■ 


39H8 




7 4G6 




1 7B2 




5 5D7 


Jtat + + 


84D5 . 


Syn+/- * 



i£1£<D3&3 : ++>+>+-/- , Syn : Synergism , Anf : Antagonism 



[0 0 4 5] W3 0 3- 1 A«c*.l %a g a r 5aa 

1 ©'V5;P4:{k£iar**ft* r tU 0mm©KRST*3 /x 40 

fc 0 ft^*7 0C4, 70G5, 7 OH 5, 70G6? 

[0 0 4 6] 

Z<E>lzXtV--y<!?<D%%mif&rcib 
[0.0 4 7] B o I M4BemUt^?y/^ilLTH 50 



m 1 &7xn;&yS/^;M3igg§0 S t e 2 0 

MBBHKfrf 1 , c d c 2 4tc|g^tT*<3, ^n&^/r 

LTfflBai»ffiiWflfet.Bat)oT^5. foL Boil 

»tffl»*jst"fc*ABti*o bo i ias?^®tj^ 

(Akada, R. et al. , Mol. Gen. Genet. 254,267-274, 
1997) o tr.X\ C©ae?^!jfflLfcX^U--y^ 

[0 0 4 8] 75X5 Fp 3 0 6 CUPBO I 1 
LT, W£W3 0 3-1 AWt#A1-SClt7?CU P 



' 15 

1 ~fu¥z—$—\z£:%>BO I ljffiN&BttRAK 1 5 5 

j&ff 5 c t t Lfco tm<otR'f*ym&& o . o s , 

0. 0 6, 0. 0 4, 0. 0 2mMT*feST')'t'l'ig* 
^ftj£ LT> 2 8°CT?4 B F^±gS Lfc, /<? >y ^ ^9 ?y 

< 0 . 0 4mM<DM^WWmUZV&% b$l 

[0 0 4 9] 

BBffiffill 0] Ginl 2^^(JSpb4 2i:feI 
t>tU ^IftiOf^iTSli,, S£oT\ G I N 1 2 

^itf ££lfc# ? frie>ftTV5 (Akada, R. et al. , Mo 

1. Gen. Genet. 254,267-274,1997) „ ^ El T? C <£>iH5? 

fee 

[0 0 5 0] 75X5 Fp306CUPGINl 
mLX, Jftl^W 3 0 3- 1 AtlticiAtS C fc T» c u 

p 1 ^Dt-^-fcj;§G i n 1 zm^mmmRAK i 

5 5 4*fft8Ui. co**il&*iftifilc*ftll/Trry 
■te-rfcfrScfcfcbft. 0. 

6^ 0. 4, 0. 2, 0. lmMl?$57yt^M 
ffc« U 2 8 °CT? 4 ar5«« LT, /Sy £ KT? 

^*T<*aw*«iwse:tT?G 1 n 1 2CD?mm%: 

[0 0 5 1] 

EfeSfcMl 1] Tpk3*>vWicAMPtt#tt$f> 

iffy KjEffJ6^r*fc % MQny7*-/->a >^ 
{fcfc«fct>G#J'^*)<££U SSt»-&Lfc 
BNfctfJSttffcStU cAMP(Dlg^i^TT^ 

a ss^t, t p k 3 oasi^sK 
«fc*gtt^so*s£a^ftK&a^-r * c ate * 

■-rcfc^JSPSnT^S (Akada, R. et al. , Hoi. Gen. 
Genet. 254,267-274,1997) „ ^ZT\ C ©31&?*?!j 

ft. 

[0 0 5 2] ^7X^KpCUP3.06TPK3^Ii 



(9) WH2003-2 3 9 
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LT, *tl*W3 0 3-l A«K#X , rs'E:fc?, CU 
P.l7n*-*-£J:£TPK3ja*J38HttRAKl 5 

^■^n^^tKLfzo mM<vffi-f*ymmt)\ o. 

8 N 0. 6, 0. 4, 0. 2mM^§7>yt-l'» 
^MtT, 2 8TCT?4HM**U z^^^^F-? 

Mr < sift^HSts it'T p k 3 o%it^i 

10 gaoo. 6mM<Dm&mmmtm%T*$>%k$mi, 

[00 5 3] 

DtGKffili 2] Ab p 1 zyjwzytry^v^tDm 
B P 1 0i8iM8tt7*^>ilfflliait**S»fe: LT> S 

^attiS^i'-yjs&^-rcfctf^^T^s (Liu , h. 

et al. , Genetics 132,665-673,1992) D COSlfcfr 

abp KommmK^m^mit^m^ 

[0 0 5 4] W3 0 3- 1 Att£0!ft&#DNA*«Si: 
LfePCRKiO, A B P 1 ^IflL/T, 7^X5 Fp 
3 0 6 CUP ABP l#l&J8Lfco Cft£W3 0 3-l 
A^KIiATSClt^CUP l^n-t— fcJcSAB 
P llH^iftRAK 1 5 5 7!&fffigL&. d©***! 

ai-f^-^ftg^, 0. 8. 0. 6, 0. 4. 0. 2mM 
30 ^ST^^MU 2 8°CT'4Sra@«t 

■pa b p 1 ^t x )--yyfcmws.5£ 
tm^*y'm&%mtmtLrz 0 pu^t 

[0 0 5 5] 

GfcMffli 3] Karl ^ V/1^»iffig#jiOfl|jfiSjR 

o*>/^a:mrea6*. kari fc£?©jii3ifg&& 

««T«««#ih-r S C Jb^tq & tlTV § ■ (Rose M . D . 
et al. , Cell 48,1047-1060,1987) „ lot, K A R 

[0 0 5 6] W3 0 3- 1 A|*OJSfeftDNA*«Si: 
LftPCRE<t!)KARl*l!(ffL^ ^XSFp3 
0 6CUPKARl*KWKLft. cn^W3 0 3-lA 
ffilCigXtZZtT'CUP 1 7'n ; e-^-(Cj:5KAR 
50 1 jiiJ^t*R A K 1 5 5 8 »ff*tft. C CDtt*S# 



(10) 



4#M2 0 0 3-2 3 9 
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m-<t^M&f)\ 0. 8, 0. 6, 0. 4, 0. 2mM 
T?*«rv U 2 8 °CT- 4 B P^igg L 

[0 0 5 7] 

S/X^A*% R&iQJIBNIdtfU HO* 3 *gtt*ttffi 
Tfr*fr**£bfe (£7 *<fctf &8) . **66MT?* 
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[0 0 5 8] fflv^c^lMtts *>^;l^3S©ia«lf 4: U 

T5f^^3-;l/ (Radicicol) , /\— l*v-f SC-A 
(Herbimycin-A) „ (Wortaannin) x 

.7-a7-fJ'>r.A (Manumycin-A) , Y.2 3 4 9 7, 
U0126, PD9805 9, mS&mfttOt&m 

10 [0 0 5 9] 
W73 





STE11 


BNIl 


GIN4 


GIN11 


STE4 


BOH 


GIN12 


TPK3 


ABPI 


Radicicol 




















&ig/ml) 












• - ' 








■ I " . . 




* •' 


'- 




■ - 


- 


- 


++ 


_ : 


0. J 


- 


- 




- ■ 


- 


'. - 


- 


+ 




0. 01 


- 






- 


. - . 


. - 


* - ■ 


— 




Herbijnycin-A 




















1 , (mg/ml) 




















1 . * 




- 


- ■ 












' - : • 


0. 1 


— 


— 


- 


- 


- ■ 


: - - 






- 


0. 01 


- . 






- 


- 




- 




— 


Wortmannin . 




















fax/ml) 

\Bo/ IUi / 




















■ 1 . - . ■ 












++ 








. 0. 1 ■ . 












H. 








0.01'' 




+ 








• .+ ' 








Manunrycin-A ' 




















(eg/ml) / 




















1 




4+ 






+ 


■ H 




V. 




j o. t /• 












H 




■ + 




0.01 • 




■ + 








* ■ 








Y-23479 -\ ; 




















(jug/ml) 
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1 




















0. 1 




















PD9B053 ; " 




















■.■ (inM) . 




















10 - 




















1 . / . ■ . . 




















0. 1 




















U0126 




















■ WD . 




















1 


+ V 










+ * 








0. 1 :■ : 




















0.01 





















r +++>++>+ , - : fSteftt 



[00 6 0] 



[*8] 



(11) 



fftl 2 0 0 3 - 2 3 9 



19 



20 



tics mm#to&mmm<z>%im 





QTR1 1 


Dilll 


ft MA 
trlN* 






BOIl 


CrINIZ 


TPK3 


ABPl 


Latruncul in-A 




















CmM> ■ 




















1 




+++ " 
















0.1.' 




+ 
















' 0.01 




















Benomyl . 




















. (mg/ml) 




















10 •/ ■ 




4+ 
















1 




+ 





































S&©?S3 :+ + +>++>+ , . . 



[0061] s t e 1 1 aw«5sr v-fe^TttBaioji 

iSHt«*tfc, BNIi^BOI l iffiW^mryb^-e 

T-i^ -yy- AjEff#fcfclil''iStt%3R Lfc 0 -J 6 ft: 
BNI imm%W7v^T*te, 7b7^j'Jy-A 
^/5;V*>#S£&v^4^Lfc 0 *fe, TPK3 

fCo GIN4, GIN 11, GIN1 2fLTABPl 

. [0 0 6.2] 7f^f3-;KiH s p 9 0 £|g£U H 
s p 9 O^y/^^gSgfb^S. 

§o COSSWa, STE1 KD7'yMtTPK3© 

•7— ifH*3ficess^-trv^s/y-Afe, stem 
*±tfTPK3©7'y-b^T*tttbT?*feo Ras7r 
)]/^i/}\> b 9 y 7 7 i7-t?lflt'S SV-a?.Y i> 
y~Ati, BNI 1, STE4, BO I l&itfTPK 
303R"ettttl-e*ft. P I 3*^— HEWWfcLTftJS 
tl«7-hTy->t±. BNI I, B 0 I 1 <D3RT?3S^ 

^J1?S5Y-2 3 4 7 9 i*, ^HCTyfe-f^a*^ 

[0 0 6 3] r^^y^y^-ic^LTT^f-ym^ 

*IS#rS7h7y*alJy-AHU BNI 1077t 

MT^'VS;!^ BNI 1 03fi-patV>Jgtt*ttfflT? 
fi^T, IIHI§#ttSJ»fc:Mfc3BN I lOSf?; 



ZCtmfflhrCa BNI 1 ©Stefc^Ti*, G^y^ 

* 77;^ y;i/ h 9 y 7 7 1 7— t?Pfi«H© <fc -5 a s/^ 



40 



[0 0 6 4] BNI ltBDl 1 ©8*38817? -tr-fR 50 



^Lfc 0 LfrU BNI l3MfnA77*'f*?&> fflBS 

©jgft^ttsiftsco^LT, bo 1 1 mm^mrv 

20 asa»O7'y-fe-1'3S<J0tfij5r6BWK*ofc7'yfe-i'3fiO 

so sapwfct^t < w-^-rs £ So 

[00 6 5] 

[^WoaS] *SSWic±tui, #y^7 iwi4^&if 



[0 0 6 6] S^©J»5H©W&*ft8li:LT£3 

BftowfeBW-e**. ae?o»ii»5jfc cupi 

7nt-^-^fflv^^£H ^±fe*©^;Un~7© 

[0 0 6 7] SMlfOTTv-fe-f fcffl^*W5«D»fi? 
$\ STE, BNI, GIN, TPK, BOK AB 
P, KARj&*&SjR*SE:fcfcJ;D, >^7vK53iM 

u --y^^«rtHT^§?£^T^ < , 



(12) m 2003-239 

21 22 

mrnow^tmrnm * ch4] oBe^^i 2h loaawc*©^ 



CBl] 



( Eg ) 




MAPK 



I ( St * 11 



3 



C aw7 1 MARK*;*-— -f£ 
T 



(13) 



mm 2003-239 



t C»>A» I 

X; . 

• t •. 

i <ic i 

^~ : 



MAPKKK 
MAPKK 
MAPK 



H g »* I — t h 



□p 

▼ 

| ERKW2 | 



▼ 

l MEKK I 

C *y l 

I JNK/8APK j 
f Jun I 



[03] 




(14) 



NfH2 0 0 3-2 3 9 




) 




F £-.£>(##) 2G045 BB20 BB24 CB01 CB21 FA16 

4B024 AA01 BA50 BA80 CA06 DA12 

EA04 FA02 GA11 

4B063 QA20 QQ06 QR76 QR80 QS05 

QS25 QX01 
4B065 AA72X AA72Y AB01 AC20 

BA02 BB02 CA46 



